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Analogs to Probc New Physics




A noble family of four relations

1. Symmetry

A(D) — A(P") = A(D)
when ¢ — ¢/,

2. Duality
A(®) = Ap(dp) # A(d)

when ¢ — Op.

3. Correspondence
AdS — CFT

Underlying common structure for 1, for 2, and for 3.

4. Analogy
FEquation(1) — Equation(2)

No underlying common structure considered.
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“[...] there are many physics problems whose mathemati-
cal equations have the same form. [...] Whatever we know
about electrostatics can immediately be carried over into
that other subject, and vice versa”

The flow of heat
The stretched membrane
The diffusion of neutrons
Irrotational fluid

[llumination of a plane



“Why are the equations from different phenomena so sim-
ilar”?

“[...] the thing which is common to all the phenomena is
the space, the framework into which the physics is put”.

“Are they [the electrostatic equations, ed]| also correct only
as a smoothed-out imitation of a really much more compli-
cated microscopic world? Could it be that the real world
consists of little Xons which can be seen only at very tiny
distances”?

Many years later Bekenstein proposed
S anything < S BH

leading to a level X

dimHy ~ ¢”BE < o
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Further reading:

R Feynman, FElectrostatic analogs, Feynman Lectures on
Physics, Vol 11, Chp 12

J D Bekenstein, Information wn the holographic universe,

Scientific American 289 (2003) 58

Al, Two arguments for more fundamental building blocks,

J Phys: CP 1275 (2019) 012013 [1902.07096]

R Dardashti, Putting analogue experiments on the method-
ological map, talk @ Workshop: Analogue Experimenta-
tion, Bristol, 16th July 2018




HE]__IOS, scientific goals




I “Find the Xons”

I.a Search for the ultimate building blocks

I.b Systematically explore the common underlying struc-
ture between analogs, thus Analogy will rise at the same
level of Symmetry, Duality, and Correspondence.

Example: supernova explosions can be simulated in the lab
by implosions induced in a plasma by intense lasers *

t——1/t ©¥— 2/t duality

Only this will eventually convince the whole community
that analogs are tests of hep-th.

L O’Raifeartaigh, V V Sreedhar, The maximal kinematical invariance group of

fluid dynamics and explosion—implosion duality, Ann Phys 293 (2001) 215



I Solve open theoretical debates with analog experiments

Focus on some few open issues, probably the most impor-

tant being the info loss. Problem: kinematics — dynamics?
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IIl Remedy to the vulnus caused by contemporary hep-th
(string theory).

Some form of any theoretical construction can be repro-
duced in analogs.

Even pure theorists should learn how to put their models
into experimental terms.

This applies to everything: SUSY, Strings, Loops, extra
dimensions, GUPs, BH physics, and all the hep-th bes-
tiary:
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HELIO5, Practical Issues




I The merging of different expertise into one place, with
one grand goal, will:

foster new 1deas

boost research programs (first hand experience...)

*

break unnatural knowledge borders

enhance cross fertilization (more than for CERN)

* btw, borders are all unnatural...



IT It should be built with the spirit of Salam’s ICTP

That is, scientific excellence and social development of the
underdeveloped world.

HELIOS does not need titanic technological /engineering
efforts, so it could be build in less developed parts of the
world (I have my bet).




IIT Costs...

) CERN key figures

\~—7
~ 2600 staff CERN Budget (2018) ~ 1150 MCHF
~ 1800 other paid personnel
~ 13000 scientific users CERN
activities distribution
Engineers
and applied
SCI::;;StS
Materials Personnel

40% 54%

28/05/2019 uUB

1 033 000 000 EUR






	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22

